SYNOPSI s A study has been made of the temperature activity relationships of the serum cholinesterase variants differentiated by means of dibucaine and fluoride inhibition. Using benzoylcholine as substrate, there is a characteristic temperature activity curve for each phenotype, and, for those most sensitive to succinyldicholine, this differs radically from that of the normal enzyme.
A true index of serum cholinesterase activity is obtained only at 37°C, as at other temperatures various assumptions and correction factors have to be made, and the results could be misleading.
The means of differentiating the inherited variants of serum cholinesterase (acylcholine acyl-hydrolase, E.C. 3.1.1.8) resulted from the observation that the sera of two patients who had shown a grossly prolonged response to the muscle relaxant, succinyldicholine, did not give the usual ratio of hydrolysis rates with benzoylcholine and acetylcholine (Kalow, 1959) . These hydrolysis rates were obtained by the spectrophotometric method of Kalow and Lindsay (1955) at 26°C using benzoylcholine and by a manometric assay at 37°C with acetylcholine as substrate. A formula, based on the Arrhenius equation, was given by Kalow and Lindsay to correct benzoylcholine hydrolysis rates to a standard temperature of 26°C and a factor of 1-74 was employed to transform activities at 26°C to 37°C. This formula or similar factors (King, 1965 ) have been used consistently since then irrespective of the cholinesterase variant being assayed.
It was later demonstrated by Davies, Marton, and Kalow (1960) that what became known as the 'atypical' or dibucaine-resistant enzyme had ratios of activities with various substrates which differed from the 'usual' or normal enzyme. It has since been assumed that this difference in enzyme substrate affinities is the sole factor responsible for the original observation Received for publication 25 March 1970. of different hydrolysis rates and consequently the sole cause of scoline apnoea. Kalow and Lindsay (1955) had noted that the rates of hydrolysis of benzoylcholine and acetylcholine were affected differently by temperature but only reported a temperature coefficient (Q1o) of 1-92 for benzoylcholine in the range 12°-26°C.
Methods and Materials
For the present study serum was obtained from patients who had developed a prolonged apnoea after succinyldicholine administration, from their relatives, and from laboratory staff. Without allowance for any change in optimum substrate concentration or in pH with temperature, cholinesterase activity was estimated by the method of Kalow and Lindsay (1955) simultaneously with determination of dibucaine number (Kalow and Genest, 1957) and fluoride number Kalow and Lindsay (1955) . and Discussion However, for the atypical homozygote E,aE,a the factor to correct activities from 26°C to 370 C nperature activity relationships of these is 1-08, and the differences originally noted in the pes were studied. The mean results as hydrolysis rates of benzoylcholine and acetyln the Figure refer to unit activity at 25°C. choline was therefore due more to the effect of temperature than to differences in enzymesubstrate affinities. With regard to scoline apnoea, however, the latter is the major factor but the temperature anomaly is certainly contributory (King and Dixon, 1969 respectively, a divergence of less than 10%. (Lehmann, Patson, and Ryan, 1958; Harris, Whittaker, Lehmann, and Silk, 1960) , who conducted their estimations at 37°C, have found a better correlation between cholinesterase activity and scoline sensitivity than others who employed lower reaction temperatures (Bush, 1961) . It is thus evident that a true and valid index of serum cholinesterase activity can only be obtained if the assay is conducted at 37°C or activity converted to 37°C by means of the appropriate correction factors. Similar, but not identical, anomalies were found in the temperature-activity relationships using acetylthiocholine and butyrylthiocholine as substrates. These will be the subject of a later report.
It is interesting to speculate whether, whatever the function of serum cholinesterase, those patients with the phenotypes ElaE1a, ElaE1f, and probably E1fE5J, will be less affected by a reduction in body temperature than will normal individuals.
